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Burgess, Edward M.  
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3. Progress Report. (See Instructions) 
1. None 
2. Professional Personnel 
Deletions: 
Van Derveer, Donald 
Campbell, D. C. 
Additions: 
Postdoctoral Assoc. 	terminated 2-29-80 
Research Assistant terminated 6-1-80 
   
Zoller, Uri 	 Postdoctoral Assoc. 	8-1-80 
3. Progress Report: 
The numbering of topics in this report follows from our proposal. 
1. Hypervalent First and Second Row Molecules. 
The structure of the product, 1, resulting from the reaction of the 
1,2-dipole, 2, with CF3OF has been determined by NMR F 19 spectroscopy 




14141>4A" --ct4  
I 	F 
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2 	 1 
for hypervalent carbon. In one last attempt, we carried out the 
following reaction and obtained the result indicated. 
C F3 C 	I P 	14)51(cF3 t4/ 	 c F3 1 
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No evidence for the hypervalent species, 3, was forthcoming. 
3 
2. Thione Ylides  
(a.) Ylides from Bis-thioimidazolium salts. 
The reaction of gem-dihalides with dimethylimidazolethione 
give the corresponding bis-salts, 4, whose base catalyzed de-
composition give the substituted ethylene derivatives, 5, at 
temperatures of 30-80 ° . 
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This coupling reaction would have some synthetic utility if 
the following transformation of the produce 5 could be developed. 
5 
and we are currently studying the reaction of 5 with "soft" nucleo-




(b.) Selenone Ylides  
The first example, 6, of a stable selenone methylide has been 
isolated and characterized by x-ray crystallography. The non-
planarity of substituents about the CSeC plane was similar to that 
se 	cOICI-13 
I 	 CO2,C143 
6 
CSeC plane was similar to that previously determined for the 
corresponding sulfur ylides. Such selenium derived ylides decompose 
in solution to tetra substituted ethylene derivatives at temperatures 
much below (0-30 ° ) those of the sulfur congenus. As in (a.) above 
we are currently looking into this coupling reaction as a general 
C=C bond formation synthetic method. Some reactions now under 
investigation are: 
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steps A and E are well known and we have carried out step B via: 
1.61.4Li 	f 
C.Vk 502.P VI ""- 	 so2.ph 
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3. Synthetic Application of Hypervalent Intermeidates 
(a.) Thione Methylides 
We have discovered the reaction conditions (,time, temperature) 
which effect the "pseduo" wittig reaction of 7 with ketones  
(formerly only a reagent for aldehydes). 
N
I 
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7 
This will allow us to proceed toward the synthesis of the important 
agent (for severe acne and possibly useful as an antineoplastic 
agent) 13-cis-retenoic acid. We have begun, as follows: 
"0 ... 	 •P 	 N ■ *() 
1 
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(b.) Phosphile Sulfide and Selenide Methylides 
We have extended out studies on the reaction of the title 
ylides with aldehydes and found the stereochemistry of the 
acrylate ester product to be a function of the method of generat-
ing the ylide (below). 
t(CH 3 ) 2 N11 3 P'.-X + Br CH2CO2CH3 
	
X=Se 1ti 	1 4 X=S 
[(CH 3 ) 213 PXCH 2CO 2CH 3 Br 
BF: 
-- P- X- CH2CO2CH 3 
 RCS
RCH=CHCO2CH 3 
A. DBU I CH 3Cti 
B. DBU,CH 3CN,Lil 
C. Na0H 1 H 20,CH2C12 ,Et3 Eu N Cl 





A 60 40 60 40 
13 75 25 98 2 
C 	70 30 50 50 
D 0 100 50 50 
Thus, a stereospecific formation of either isomer may be selected 
using as variables the central atom of the ylides or its method 
of preparation. Interestingly, ylides generated with ketone 
stabilizing substituents (rather than ester) undergo the following 
internal rearrangement and fragmentation faster than reaction with 
GM 12672-11 
an external aldehyde. We can offer no explanation for this. 
R= Ph, CH 3 











 CH ) 
3 2 
however, after a few hours in solution this ylide underwent re-
arrangement to 
[(CH ) N] PC(CO CH ) 
3 2 3 	2 3 2 
s- 




we subjected tri-dimethylaminophosphine sulfide to bromination. 
The product isolated and characterized by x-ray crystallography 
is shown below. 
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